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ABSTRACT

This paper examines the implications on acceptance

sampling decisions when the Wald Sequential Probability

Ratio (SPR) Sampling process is curtailed. Two procedures

are proposed to determine the stopping rules. The first

procedure uses the slope of the least-square fitted line

compared with the slope of the boundary lines of a Wald SPR

Sampling Plan. The second procedure uses the relative

position of the last observation between the rejection and

acceptance lines to determine the stopping rules. Computer

programs are used to simulate the sampling process,

providing estimates of operating characteristic points.
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I. INTRODUCTION

In a Wald Sequential Probability Ratio (SPR) Sampling

Plan, sample size is a random variable and we can not

determine the number of items to be inspected in advance. It

could be a large or small number. This uncertainty could be

* prohibitive whenever the sampling budget is limited or time

for a decision is constrained. In many cases it is

preferable, for a variety of reasons, to have a finite upper

bound on sample size. However, a general policy has not been

found which determines how a final decision at the point of

truncation should be made so as to conform to stated
I

acceptable risks.

The purpose of this paper is to examine the implications

on acceptance sampling decisions when the Wald SPR sampling

process is truncated by some predetermined sample number,

and the final decision may therefore be based on statistics

computed at the point of truncation. Two procedures are

proposed to determine the decision rules for accepting a lot

if sampling reaches the truncation line: i) a least square

fitted line method and (ii), a relative position of last

observation method.

In order to evaluate the implications of the proposed

procedures on the risks associated with the sampling plan a

computer simulation of the curtailed and uncurtailed Wald

h8



SPR sampling process is used, providing estimates of the

probability of acceptance for various values of lot fraction

defective, The Operating Characteristic (O.C.) curve of the

curtailed and uncurtailed sampling are plotted in the same

graph using a second Fortran computer program by the

Versaplot-07 Plotting System available in Naval Postgraduate

School Computer Center.

The presentation starts with the nature of the problem

which describes the method, the problem, and proposes two

approaches to the problem. These are given in Chapter II. A

description of the actual decision procedures and how the

simulation was done is given in Chapter III. In the last

chapter, the results of the simulation and the graphs of

O.C. curves are discussed, and conclusions are drawn.

,. . ... .. .V.. .. . ... ... .77 ._:
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II. NATURE OF THE PRCBLEM

In general, truncating a sequential sampling plan will

increase the probability of type I and type II errors. The

exact functional relationship between the size of error and

the sample size of truncated sequential sampling is not yet

known. However, its upper bound may be derived [B.K. Ghosh,

Ref. 4, pp. 223).

The purpose of this chapter is to: describe the general

concepts of Wald SPR Sampling Plan and its Average Sample

Number; discuss considerations in the curtailment of

sequential sampling; and describe two proposed procedures to

determine decision rules for truncated sequential sampling

plans.

A. WALD SEQUENTIAL PROBABILITY RATIO SAMPLING PLAN

Abraham Wald [Ref. 9] simplifies the process of sequential

sampling by a scoring method with acceptance and rejection

boundaries which will meet some preassigned requirements.

If the score at any time becomes larger than the first

boundary (i.e., rejection line) the lot is rejected. If it

falls below the second boundary (i.e., acceptance line) the

lot is accepted. There are four specification requirements

which completely determine Wald SPR Sampling Plan for frac-

tion defective. Those specification requirements are:

10



1. pl', the acceptable quality level for the lot,

expressed as a fraction defective,

2. P2 '' the lot tolerance fraction defective, expressed

as a fraction defective where P2' > Pl'

3. oC , probability of rejecting lots of quality pl',

4. /6 , probability of accepting lots of quality P2 °.

Graphically, a Wald SPR sampling procedure can be

described as follows. Consider a chart which consists of a

vertical axis representing the number of defectives, a

horizontal axis representing the number of items inspected

and a pair of parallel straight lines with positive slope

which are uniquely determined by the specification require-

ments. During the sequence of inspection the total number

rof defectives is plotted against the total number of items

inspected on the chart. As long as the plotted points fall

between two lines, the inspection continues. An inspection

terminates when a plotted point falls on or outside either

"* of the lines.

Defining upper line by R and lower line by A, where R

and A are functions of sample number, the equations of the

lines may be written as

R =h2 + sn

and

A = -h 1 + sn,

11



where R will give a rejection number and A will give an

acceptance number at sample number n. The constants s, h1

and h2 are the slope and the intercepts and their equations

may be written as follows [Ref. 8, pp. 2.14]

(l-p )
log

- C l-p ) (3)

log (l-Pl)

log

hl= , (4)

log P 1- )p 1 - Pj)
and

(il-/ )

log

h2 = • (5)

log p 1 i
pi C 1 -p Pj

In these equations, it is necessary that pi must be less

than p and c is less than unity, so that quantities

obtained before applying algorithms are always positive.

B. AVERAGE SAMPLE NUMBER (ASN)

Since sample size is a random variable, it is not

possible to determine exactly how many items from a lot have

to be inspected, but it is possible to compute the average

12



depends on quantities hI , 2 , and s. The equations are

as follows [Ref. 8, pp. 2.513:

n P (h1 + h 2) - 2np

S -p

where P is the probability of accepting a lot of quality p',

and hI , h2 , and s are computed from the specification

requirements. In particular when p' = pl', we have

(1- A ) hI  - h 2

np =
ls -p 1

when p' = P2 ' ,we have

g 1-j~)h2 - 1

.P21 = P2' -s

and when p' = s , we have

(h1  • h 2 )

ns - s (i -s)

Note that pI' C s (P 2  and in general npl < ns . We

normally observe an increasing average amount of inspection

as p' goes from zero to pl', and a decreasing amount of

inspection as p' goes from P2' to unity. Hence the greatest

ASN is required for a lot with quality between pl' and P2 '

In addition, the greater the risk sizes XC and 6 are, the

smaller also the ASN. These properties are useful when we

discuss the curtailment of sequential sampling.

13



Figure 1 shows a typical ASN curve. The vertical axis

represents np# , the average sample number, and the

horizontal axis represents p', fraction defective of lot.

,ip'
(average
sample number)

p hi h2

;(0-S)

. h 1-s

s .. 
- .p'(fraction

0 P FI S PA C def ective)

FIGURE 1. A TYPICAL ASN CURVE
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C. ?URTAILMNT OF SEQUENTIAL SAMPLING

As mentioned before, the number of samples required in

sequential sampling to achieve a conclusive decision is not

a constant but a random variable. In practice it may be

desirable to have an upper bound on sample size. Setting the

sample number constant could increase risk size, since the

sequential process may or may not terminate before the

truncation point. Two steps could be considered: (i) Try

to reduce ASN, (ii) Modify the sequential sampling plan. The

first step may require a compromise among the quantities ,

' , and P2 ' A property of the ASN states that the

greater o< and P or the larger the difference between Pl'

and P2  , the smaller the ASN will be. We could then make

adjustments either in the quality limit (i.e., pl' and p 2 ')

or in the size of risks (i.e. a and j ) or both. But this

compromise might not be applicable if the specification

requirements are strictly kept. The second step is suggested

by J. J. Bussgang and M. B. Marcus in Reference 1. Instead

of using a pair of straight lines as the boundaries, they

propose "gently sloping" lines as the boundaries so that

they would monotonically converse as the sample number

increases.

In both steps the given point of truncation must be

determined sufficiently beyond ASN so that most of the

sampling terminates before the truncation point is reached.

This is clear because otherwise probabilities of the first

and second kind of errors will increase. The two above

15



procedures have limitations on their applicability. Now, let

us develop two simple procedures.

The first procedure uses the slope of a least-square

fitted line as an estimator for the direction of the plotted

sequential sampling, and this slope is compared with the

slope of boundary lines computed from specification require-

ments. The second procedure uses the fact that when sample

size is sufficiently large, the total defectives will either

close to the rejection line or close to the acceptance line,

with the probability of eventually crossing either line

equal to unity. Further discussion of the proposed procedures

is given in the next section.

D. PROPOSED PROCEDURES

Consider a Wald SPR sampling plan with specified or,

Pi , and P2  " Let n' denote the maximum sample

number to be allowed, which is determined before the

sampling begins.

1. Least Sauare Fitted Line Method

Suppose up to n' there is no decision made either to

accept or to reject the lot. By then we have observed:

(1,X1), (2,X2)v (3,X 3 )f .,( ,X . (n',Xn )

where n is the sample number and Xn is number of defectives

found in n observations. A least-square line.fitted from

the origin through the observed samples will have a slope

given by:
16



n'

n=1

n=l

n'

where Xn is number of defectives at stage n, and E n
n=1

can be simplified by
4

f' no n = i + n') n
(1+n'n'

E 2
n=l

wielding

+ n') n no, b = I+.)n2 E X n'

i n=1

Let us compare the slope of the least-square fitted line b

with the slope of the boundary lines s. The decision rules

are given as follows. If b is greater than s we reject the

lot and terminate sampling. If b is equal to or less than s

we accept the lot and terminate sampling.

2. Relative Position of Last Observation Method

Again, suppose up to n' observations no decision can

be made. This means that Xn is always between the boundary

lines for n = 1, 2, 3, ... n'. For a lot with quality

better than pl', the number of defectives tends to close to

17



the acceptance line if n is getting larger. On the otherhand

for a lot with quality worse than P2'' the number of defect-

ives tends to close to the rejection line if n is getting

larger. Let us take a constant distance above acceptance

line, denoted by d. We can then define a new acceptance

number A', where

A' = d - h + s n' [73

The decision rules are given as follows. If Xn, is greater

than A', reject the lot and terminate sampling. If X I isn

equal or less than A', accept the lot and terminate sampling.

Implementation of either of these procedures will have an

impact on acceptance probability, and the curtailed plan

should have a different O.C. curve from the original uncur-

tailed plan. The magnitude of the change of the O.C. curve

may be evaluated by simulation. The simulation procedures

are described in the next chapter.

18



III. EXPERIMENTAL PROCEDURES

There are three distinct steps in acceptance sequential

sampling by attributes. First, determination of objectives

or specifications, second classification or good or bad

items, and third a valid procedure of inspection.

The experimental procedures discussed in this chapter

are presented in accordance with those three steps, and then

used to evaluate the implications of the two proposed

stopping rules on the plan's operating characteristic curve

by utilizing computer simulation.

A. PROCEDURE I

In finding a Wald SPR sampling plan for fraction

defective, the specification requirements eC , , ' , and

P2' are used to compute s, hl , and h2 using Equations (3),

(4) and (5), and these give the equations of the acceptance

and rejection lines as functions of n. Now, we consider lots

of quality p'. We draw items from the lot, one at a time,

and classify each as good or defective, defining Xn as the

number of defectives found up through the first n items. If

X n is equal to or greater than the rejection number we

terminate the sampling and reject the lot. If Xn is equal to

or less than the acceptance number we terminate sampling and

accept the lot. Otherwise we repeat sampling until n = n',

where n' is the curtailment point. At stage n' we compute

the slope b by Equation (6) and compare it with s. If b is

19



greater than s we reject the lot; if b is equal to or less

than s we accept the lot. In both cases the sampling process

terminates.

In simulation of the use of this stopping rule, the

overall sequential sampling is replicated through k lots,

where k is a large number. The probability of acceptance of

a lot of quality p' is estimated by the number of accepted

lots divided by k. If we repeat the whole process for

different p' then we will obtain additional points of the

O.C. curve for this curtailed sequential sampling plan.

The truncation points are computed before the sampling

begins. In this paper n' is computed as percentages of ns ,

since it represents the largest ASN.

B. PROCEDURE II

The Procedure II is similar to Procedure I except that

at the truncation point, Xn , is compared to an acceptance

number A', where A' is a function of d and computed using

Equation (7). By trial and error it turns out that for

large n', the value of A' is approximately equal to sn' since

d is approximately equal to h1. However, for small n' it

gives poor 0.C. curve. The stopping rules are then: if Xn'

is equal or less than sn', accept the lot and terminate

sampling. Otherwise reject the lot and terminate sampling.

The simulation of the two procedures at different

truncation points was done simultaneously with the

uncurtailed sampling. The details of the simulation are

given in the next section.

20



C. COMPUTER SIMULATION

Monte Carlo simulation was used to simulate the ',!ald SPR

sampling process. The computer programs were written in

Fortran IV and utilized the IBM-360 computer at the Naval

Postgraduate School Computer Center in the period of October

1979 to March 1980.

Input variables consist of the four specification

requirements (denoted by A, B, P1 and P2), the number of

replications, and the number of points on O.C. curve. A

uniform random generator (GGUBS) with double precision was

used to classify as good or as bad an item from a lot. To

save computer time, the simulation of both procedures each

with 5 different truncation points and the simulation of the

uncurtailed Wald SPR sampling were done simultaneously in

one run for each pair of values for P1 and P2. Eighteen

operating characteristic points were computed for each pair

of values for P1 and P2, where P1 was given from one

percent to ten percent and P2 was from five percent to

thirty percent. The parameter values used to investigate

the performance of each procedure are shown in Table 1.

A second computer program was written in Fortran IV to

plot the O.C. curve of uncurtailed and curtailed sampling

in one graph, where the data points were obtained from the

first computer outputs. This will provide a visual repre-

sentation of the difference between the two O.C. curves.

The plots were done by Versatec-07 Plotting System available

in the Naval Postgraduate School Computer Center.

21



Michael W. Gavlak (Ref. 3, PP. 24-26] stated that to

simulate estimates of 0.C. points for repeated Bernoulli

trials with p' ranging from one percent to thirty percent,

it is sufficient to take 5000 replications of each estimate

within reasonable accuracy, namely two or three decimal

places.

TABLE 1. PARAMETER VALUES USED IN SIMULATION

Prob of type I error 0.05

Prob of type II error 0.10

Acceptable quality levels : 0.01, 0.05, 0.10

Lot quality tolerance values a 0.05, 0.10, 0.15, 0.30

Number of replications : 5000

Number of O.C. curve points : 18

Percentages of nsfor curtailment : 50, 75, 100, 125, 150

22



IV. RESULTS AND CONCLUSIONS

In general when Wald SPR sampling process is truncated

with the same stopping rule, then its O.C. curve varies as

the point of truncation varies. The larger the point of

truncation, the closer its O.C. curve to the O.C. curve of

uncurtailed sampling process. Using ns , the average sample

number when lot fraction defective is s, as standard for

comparison, the graphs show that for n' greater than 150

percent of ns , their O.C. curve gives good approximation

to the O.C. curves of uncurtailed sampling, since most of

the samplings terminate before n'.

Comparing the results of Procedure I and Procedure II,

the numerical output shows that for large n', Procedure II

gives better approximation to the uncurtailed O.C. curve.

Further, Procedure II is a more simple method, hence it is

more practical. The determination of constant d, however,

needs further investigation, particularly for small n'.

For further investigation, notice that the Procedure I

which requires the least-square fitted line through the

origin raises question whether an ordinary least-square

fitted line will give better approximation even though it

may be less practical. Another area for further study may

include the possibility of using the variance of ASN to

determine the proper location of the truncation point.

23



In all, sixty cases were examined and twenty two of their

O.C. curves were graphed. The tables of the first computer

output and the results of the second computer program are

presented below.
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0 407 0.022 0,3,3 0.1t0 0 . 1 ,.," ,.0.
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TABFLE 4 * OPERA rTNG) CIIcR,3( r[R Tr;C CURVE V Iii,.,, FOR

CURTA.[LEB SAtIr'L.[NO BY LEAST SULJAE I-INE ME:III(JD

ACCEPTABLE QUALITY LEVEL (F1) : 0. #0

LOTS QUALITY TOI.IERANCE (P2) : 0.100

PROB OF TYPE I ERROR (ALPHA) : 0 050

PROB OF TYPE II ERROR (BETA) : 0.i00

AVERAGE SAMPLE NUMBER (NS) : 174.

PERCENT OF NS FOR CURTAILMENT
FRACDEF UNCURT ! 50 ! 75 100 ! 125 ! 150

0.0 1.000 1.000 1.000 1.000 1.000 1.000

0.007 1.000 1.000 1.000 1.000 1.000 1.000

0.014 1.000 0.998 1.000 1.000 1.000 1.000

0.021 1.000 0.987 0.997 1.000 1.000 1.000

0.029 0.998 0.969 0.987 0.994 0.997 0.997

0.036 0.996 0.927 0#964 0.980 0.989 0.993

0.043 0.987 0.871 0#916 0.943 0.961 0.972

0.050 0.958 0#806 0.849 0.881 0.906 0.921

0.057 0.902 0.726 0.764 0.794 0.821 0.844

0.064 0.773 0.624 0.644 0.663 0.681 0.699

0.071 0.603 0#536 0.538 0.541 0.550 0.558

0.079 0.421 0.462 0,444 0.426 0.417 0,413

0.086 0.274 0.385 0.347 0.323 0.301 0.292

0.093 0*164 0.287 0.241 0#218 0.198 0.185

0.100 0.098 0.240 0#183 0.147 0.125 0.115

0.107 0.065 0#200 0.142 0.106 0.085 0.075

0.121 0#023 0.106 0.060 0.039 0.030 0.026

0.136 0.007 0.060 0.027 0.012 0.009 0.007

27



"1"~ ~ ~ i)LC 1,1. 1) I..,, y". ..' ; ' " "'

L.. S I Ch I l:f.Y (P .2;'AN L,0I* :) 0.

T D 0UFLT Y I ERF;O1 f : 0. 050

I'oB OF TYI:: 11 EPRORI (*'ErA) : 0,.00

A.)VEF;'AG( E ,S..ILI NUMF'R (INS) 1.2

F'ICEN " OFl:* HS I::*]R )I.% r "'t][rh-

FRACDEF UNC U RTr 50 , 115 1I)

0.0 1000 .000 1.00 1.000 1.000 1.000

0.021 0.996 0.939 O,936 O.950 0(982 0.904

0.04.3 0.979 0.876 0.068 0.835 0.935 0.937

0.064 0.913 0.820 0.8 0.8316 0.363 0.81

0,086 0. 886 0.7"70 0• 748 71 0. "7 3, 0,,02 0.,305

0.107 0.792 0, 701 0. 674 0.66 5 0.714 0.710

0.129 0.676 0,645 0,599 0,573 0,61.2 0.604

0. 150 0-556 0.599 0.347 0 1l9 0. ',543 0 ,- 512 5
0.171 0,449 0,55 0.43 0o f49 0,163 0...,

0 .193 0 ,343 0 8, 0,. .435 0 7 3 0 :,3 ,,3 '

0*21 016 0.-465 0392 3 3-1 0 3,73 0,306

0.236 0.207 0.430 0 ,5 0 31 It . 01 27 1" 0. 2"47

0.257 0.154 0.336 0. 301 0 . o 0 .2 TS 0.197

0.2-11 0.1:19 0.3.44 0,'.:)'3 0. 1.1 .1 3 1.2

30090 0.)? 0.21 0 .15 0 ,14'7 J."'' 0 0 0 0.)9

0...3211 0.060 00 0. 135 124 0. L06 0 9

0. 361 0.031 0. 217 0- 1 0 . 0 . 65 0.04I

0.4007 0.0.17 0. 0.I "" 03 :21 0,. C5 0,087
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CU6TAILED I y i., ; ;r -!'im,:1,.wTI.['F I ! llii

ACCF:r'T, ' c I i. (l(',I..[LTY l.+~'.l. (F' ') ISO

LOT S aI.;A L I' VI... ' I L E, ,)C. 150

F'ROB OF "TYF'E I ERI:OR ALPHA) : o,) 050

PRO](F OF tYFF I ERROR C BlA ) : 0.100

AV-RGE S1)HF1:1E NUMBER (NS) : 21.

F RAf CDEF UNCURr 50 I 75 10, 1. 25 o )

t 0.0 14 000 1 ,000 1.000 1. 000 1 . 0K) 1. 000

0.011 1.000 1.000 1.000 1.000 1 .Oo 1..000

0.021 10000 1 * 000 1 .000 1 . 000 1. . 1 .000

0 , 0,32 1,000 * 000 1 000 1 000 .1 000 1 * 00

0 . 043 1. 000 1. , 000 1 * 000 1.* 00') .1 000 t 4 000

0.054 1.000 0.997 1 .000 1 .00) 1.. 00)0 1 .0)

0. 064 1.000 0. 986 0. 998 0 .' 99 1. t.O) 1. 0oNo

0 * 075 01998 0 . 96K)0 0. 92 4 0.9? 0 09. 9

00.6 0. 0 .919 0 T.952 0,973 )-

0, 1 096 0 975 0. 32% 0 3 15 ,1 .....

0.107 0.894 0. 2',5 04770 0 1 1 0 326 0 :'

0.11 0.707 0.590 0. 6) 02 0. ').

0.129 0. 453 0. 44'5 . 39 0 4..31 ,43.) es0, 1.

139 0.226 0.32 8 0 6 0

0. 150 00101 . 230 o 0.19, . 1 1!? 0. I> i

01161 0.042 0. 155 0 * 100 0.75 0.')0 0. ").)

0 .122 0011 0 * 008 1 0.0?4 0.0..0 0,,O,' ). Owu

0. 204 ) 001 0.O:t2 0. 01 0.0?):? K 00 0. r)!
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CI I' I. E : r r N ri I.. iT ; :Y RT I.L.C. S V W. IE LIil. il1 7.1('

t ........ I 'T1)1; L.E C I I. .IT Y I. F ' .'E (L :. ) () .100

l..O ,S QIJAL " Y TOLE Ri !L'E WF'2) : 0.300

I::Ic OM OF TYI':" I ERRR F LF" H ) : 0 .050

1::1"I'1, OF FYI'E II ERIROR (IETA : 0.100

AVERAGE S6A:iF'I.E iUMI"ER (NS) 24.

I-:Ic---Nr OF N(. FOR, CUFTAILNENT
RICD EF UNCURT I 50 7, I 100 t 12 I .L0

0.0 1.000 1.000 1,000 1.000 1.000 1.000

0.021 1.000 0.989 0.995 0.998 1.000 1.000

0.043 0.999 0.960 0.975 0.990 0.995 0,997

C0,4 0.995 0.91.3 0.941 0.,064 0.97 O. 86

. 0.01116 0.985 0.355 0.888 0.924 0.943 0.9,50

0.107 0.9,56 O.8 0.19 9 .SA1 0.072 0.397

0.129 0.894 0.731 0,7.45 0,767 0.736 0.812

0 150 0.811 0.672 0.667 0.690 0.,:'03 0. -" ' S

06.171 0.e77 0.59- 0581 0.592 0.593 0 .3

0.1.93 0.553 0. 533 0,506 0.504 0.14?6 0,509

0.214 0.404 0.473 0.434 0.4:L6 0.400 0.402

0.236 0.291 0.413 0.360 0.333 0.31.0 0.306

0 .25 7 0.211 0.36 0312 ',D 7 0.249 0233

0.279 *J. 43 .15 0.245 0 121. . 0., LOO . :

0 . J 00 0,039 0. 257 0,1I7 ,148 4 0. .1. T

0..3 21 0.067 0. 224 0 . 156 0. 12, ' ' 1.

0 6 64 0 .028 0 152 0 089 0 7 0. 0 040 0 0. 1

0. 107 0. 012 0.104 O.051 0.,-D23 0 1. O3 0015
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4I

rAI."L E 8 . oI ';':IF T iI; T'Iht-1C! I\ cr 1-',. r ir: vIJ I:-. Ini-; F(-, F

LUT4[.,I' S ,<(M I-', T.N( Gj Y . I !' 0P I'.. R Q I .('I NH M l ! fII, It

ACCEF'rTE LE" nH.J iTY II''r:-. (1I. ) : ).Cjt

LO0 T S OU A LiTY T)L.1I::A NCE F2 ) : .050

PROD OF TYPE I ERROR (ALF'HA) : 0.050

FROB OF TYPE II ERROR (DEr) : 0.100

AVERAGE NUMBER (NS) : 93.

F-ERCENr OF NS 'OF;: Cu1,*Ii ILMIE T"

FRACDEF UNCURr ! S ! 75 OO" 125 150

0,0 1.000 1.000 1.000 1.000 1.000 1.000

0.004 0.998 0. 9I5 0.974 0.994 0. 993 0.997I

0.007 0.990 0.952 0.909 0.970 0.985 0.979

0.011 0.961 01901 0.17 0.907 0.949 0.,931

0.014 0.910 0.842 0.733 0.841 0.699 0.861

0.018 0.829 0.779 0.640 0.757 0..20 0.763

0.021 0.724 0.716 0.556 0.671 0.745 0.667

0.025 0.602 0.649 0.470 0. '  0 2 5 .553

0.029 0.482 0.591 0.397 0.493 0,549 0.461

0,032 0.381 0 .5 3 2 0.330 0 .1406 0.4,53 0.367

0.036 0.,302 0.406 0.23. 0.347 0.336 0,309

0.039 0 .22. 4 0.419 0.236 0,2135 0.t4 0.237

0.043 0.175 0.375 0.195 0,234 0.257 0.189

0.046 0.143 0.335 0 ,162 0. M 01 2 0.155

0.050 0.105 0.21:10 0 . 132 1. 5 -S 0 .6 I I 114

0.054 0.078 0,261 0.109 :1l: 0.1"27 0.007

0.061 0.044 0. 11l3 0.069 0.0,1? 0,074 0. 049

0.063 0.026 0.144 0.043 0,043 0.041 0 .026)
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TtL 9l h .. T C r r ' r r r c ,u i v r f." .r ' r

Ctl T I L.Ef' ,Ac r fL I ( [Y I..., T A2 3E:T;r' r VI l a :I'I

C, C. 1, f I Y I.....I 1.. ( ... 0 *01..
LAJCIi1h...Tr::.LR . -_ (P2) " 0 * c00

L.OTS Cih)LIITY 0 0 . ... F:

F'RFOB OF TYPE I ERr:' (,ALFlA) 0.050

PID'1 oF T'.,IE 1r FRIr(R ( BETA.) : 0 .100

S)^',L UiMI"ER (,.) S 6.

'ERFCIN. O. F N.. 1 C :U I ..." R. NT
FRACrEF UNURr I0 Noo 5 5." ';o

0.0 1.000 1.000 1.000 1 .000 1.000 1.. 000

0.021 0.942 0.958 0.917 0.8,7 0.S/, 0 .3S"

0.043 0. 053 0.915 0.310 0. '302 0.765 0, ."7752

0.064 0.755 0,975 0.75 02712 . 0....

0.036 0.652 0. ,37 0 .69 "6 .'.,5 0.55 0. 5 "7

0.107 055 .0. 02 0 .641 0 .577 0.51.,3 0 . 4 5?
5- rl 0 O. 502

0.1.., 0761 0.,. I150" 0.,0.3

0,150 0.373 0.711 0 . !5 .3 .) 4,47 0 ,, .. O 22

0. 171 0 . 306 0.633 0 . 4 70 01 0 . 7. 0 21

?.173 0 .246 0.6 4 3 0 4:L9 03,7 0.'7 0: ,

0.214 0.195 0. 614 0.366 0, .",2215 0,'>--,,,- "

0.236 0,162 0. f. ,5,- 0 .34S 0 .260 0 ,1. 0. 01.4"101

0.257 0, 131 0. 5 61 0.310 0.22, O.:I.7 0.2 ,

).. 279 0,1.07 0.52" . .2., 0 "00. 0 .."5 5 1 2

0 3 0 . .-, 0, 197 0. .40 01.., 0. 1.13,  0 !. "

0. 3121 0.063 0.46O 0,21.7 0. 1.45 0)9 0,0,, .

0.364 0.041 0.4 ...12 0. 1.., , :1. , ,)

0.407 0. 0 22 0. 3,f, 0 .1.10 0..15 0,
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TABLE 10 . OPERArING CHARACrERISrIc CURVE VAIU5. FOR

CURTAILED SAMPLING BY LAST OBSERVATION METHOD

ACCEPTABLE QUALITY LEVEL (F1) : 0 .O0

LOTS QUALITY TOLERANCE (P2) : 0.100

PROB OF TYPE I ERROR (ALPHA) 0.050

PROB OF TYPE II ERROR (BETA) : 0.100

AVERAGE SAMPLE NUMBER (NS) : 174.

F'ERCENT OF NS FOR CURriAILMENT
FRACDEF UNCURT £ 50 ! 75 ! 100 125 ! 150

0.0 1.000 1.000 1.000 1.000 1.000 1.000

0.007 1.000 1.000 1.000 1.000 1.000 1.000

0.014 1.000 1.000 1.000 1.000 1.000 1.000

0.021 1.000 0.997 1.000 1.000 1.000 1.000

0,029 01998 0.987 0.995 0.997 0.997 0.998

0.036 0.996 0.966 0.982 0.990 0.993 0.996

0.043 0.987 0*923 0.945 0.964 0.974 0.980

0.050 0,958 0.865 0.890 0.913 0.927 0.935

0.057 0.902 0.789 0,803 0,822 0.842 0.859

0.064 0.773 0.681 0.675 0.693 0.705 0,717

0,071 0.603 0.584 0.564 0.561 0.559 0.566

0.079 0.421 0.492 0.431 0.423 0.413 0.407

0,086 0.274 0.400 0.344 0.309 0.291 0.279

0.093 0.164 0.298 0.234 0.204 0.190 0.181

0.100 0.098 0.238 0.160 0.135 0.115 0.107

0.107 0,065 0.183 0.119 0,090 0.077 0.071

0.121 0.023 0*096 0.047 0.033 0.025 0.024

0.136 0.007 0.044 0.016 0.009 0.007 0.007
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r ..... rIMG) C 11 k i. C r (" 1" .' : . L L L I ' 1-'

)IEFOTS ( IUAI. I "Y Y.. ... . ) C ,

1F,. (.LF/I') " 0 050

'OB O- TYPE I F- A -. . LI "A ,:,)

FROB 01 TYPE i :r RI-,'OR (DETA) : 0 100

r)VER ..GE iFLE NUM.1JPR, ( NI.:) : 12

IEfCCi1T OF* HS FOF. CLUrT'^ IL UI.T

FRACDEF UNCURT I 50 i 7,5 100 12: S L0

0.0 1.000 .1 . 000 1. 000 1.000 1. 000 1 00

0.021 0.996 0.901 0 1.917 0,.978 0.995 0.99

0.043 0.979 0.798 0.956 0.924 0.972 0.961

0.064 0.9'13 0.717 0,909 0., 8.348 0,934 0. 90113

0. 036 0.,s86 0,..2 0.80 0.775 0.,.. 0 037

10.107 0 - 792 0.,.., 0 .7 98Q 0.681 0 ( 0 . 747

0.. .29 0.676 0.493 0.714 0.577 0.724 0,!40

C, 1.S0 0 556 0,448 0I "8 502 03 :3,.0,:

0. 171 (1.448 , ,.232 0 'W 92 0 433 0 ") )5"

0..103 43 0,336 0 ..5 "'1 0 34 7 0 46 2 ,. 0

0.214 0-265 0,299 0.470 0. 306 0, .:5 "1

0 .236 0.207 0,270 0.41.0 0, 4 S 0.333 0 24

0.257 0. :154 0, "2 ,151 0 20:1. 0, 7 02.7

0 , 9 01 t9 0. 194 0 .2 9 1 ,.219 1 A ,.

0. 300 0.073 . 157 0 .2 1. 0. 1. 1. , . .".

0.,21 .IT . 39 0.215 ,' ". I.. 03*.

0 334 0.031 0 09? 0. 1.46 .o 056 0020 .''0

0.407 0.017 0.071 0. 103 0,;51 0.02. 0. :.
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rABLE 12 .O'..'PR r.[mn CH-AR.MCTER [rs r rc: c'UI'oI ohy iw q. Fi.

CUJRTAILED:.II SAPI NGI[U. BY I.1I OB'I:R~ ION M1714-.I111:1

ACCE' 0'1 1cI.. 0 1-I1I I'Y I 1 Ib . (IPl) 0 . 1. 00

LOTS ,I.ALI"Y TOLERANCE (P2) : 01150

F'ROB OF TYPE I ERROR (o, I...F'HA) : ., A. 050

PROB OF TYPE I: ERROR (BETA) : 0.100

AVERAGE Sr.MI'LE NUMBF.ER (N,3) : 281.,

F'E:FC.NT OF NS FOR CURAIL: [.MFNT
FI:ACDEF UNCURT 1 50 1 75 100 12 l'.

0.0 1.000 1.000 1.000 1.000 1,000 1. ,000

0.011 1.000 1.000 1.000 1.000 1.000 1. .000

0.021 1.000 1.000 1.000 -1.000 1.000 1.000

0 .032 1 .000 1.000 1.000 1 * 000 1. 000 11 000

0.043 1.000 1*000 1.000 1..000 1 . 000 [. 000

0 .054 1.000 1.000 1. 000 1. 00 0 1 .000 1 .000

0.064 1.000 0,996 0.999 1 .000 1. 000 1. 000

0. 075 0 993 0*942 0. 989 0. 998 0, 9 ?. 999

0.076 0993 0.946 0.966 0 .984 0.990 0991

0.096 0.975 0.l 79 0. 898 0. 936 0. 9,'56 r) 963

0,107 0.894 0.764 0,772 0.824 0 ,56 0,870

0.118 0.707 0,61.,15 0.595 0 6:39 0.667 0.673

0. 129 0.453 0.465 0.403 0 43C9 0.454 00 Al6:3

). :L39 0.2?6 0. 326 0, 259 0. 2,-5;9 ,- 1. 0 .,":- 5

0.150 0,101. 0.212 0.,1.4-3 o,:l 43 o. 1 "!.1 O, .I :

0. 161 0,042 0.128 0.069 0.0.2 0'5:2 0 0,47

).182 0. 000 0.034 Q .015 00 I..1. I Of 0 ( 008 o

0.204 0.001 0.007 0.002 0. 001 0,001 0 001.
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TA.BL.E 13 OFEIhY] NG ( 'hRA.CTLR.'. )rcC COW)[U YL:IJE=.-S rJ;

C( :U R r A : L[ .. . . S .i 1 : l. . r N t ; t ( , i.... . ' , . '7 . ' ,  
' ! i I

l. --".."L.E ouM..rY L.. F"L (F'-1) : 0 k 1O0

LOTS 1ULUrY TOLEINCI (12) : 0.300

F'RU0B OF "ryr'i.' I r "i-: r ( i ) : fv0. 0

FROD OF 'TYPE: 11 IItFOR (DET-) : 0.100

oVER-F,-O]E S.Vi'l::'LE NUI.I.ER (NS) : 24

r II: : or Si ts i:'o l rt. rz'r i ]: L 1iti: r
FRACfDEF 1JNCURT 1 50 ' 75 100 1. ,2 "..

0.0 1.000 1.000 1.000 1.000 1. 000 1.000

0.021 1.000 0,998 1.000 1.000 1.000 1,000

0.043 0.999 0.991 0,99b 0.997 0.9893 0,99?

0.064 0.995 0.973 0,91 O,97 0. 990 09 ?3

0.086 0.985 0.9.42 0 9*54 0 .965 0,,70 . '

0.107 0.?5 0.1590 0.900 o . 09 020 0,930
().12 9 0.C94 0.339 0.'" ""

.... l 31 0. 0 1 3 5 40 0 9

0.150 0.81.1 0.7,33 0.769 0.763 0.75 2 0 • 7 60

0.171 0.677 0 709 0 .667 6,49 0 4 1 0 .6. .

0.1.93 0.33 0 .633 0,333 0 361 .0 j ... 1 I. 3

0..1 21 0.404 0.5",3 0.501 0,37 01 05 9 o;!

0.236 0.291 0.494 0.407 0.359 0.,.22. 0 '07

0 .257 0. 211 0 .416 0 9 ,. "" . 0 3 .-1? 0 . "'6 ,. 21 1

0.279 0.113 0. *,T 7 4 0.1271 0.2 116 0. 1"'H. 0 1 6:.

0.300 0.009 0.302 0 #20V 0,147 .. 2 0. 1.'

0,321 0.067 0,266 0.1,53 0,1.7 0,.,3 0,077

0.364 0.02O 0.1.69 0,0 ( 0.1 o, 1 0.057 0.1 03

D.407 0.01.2 0.11,3 0. O.0. 0,01 0. ) J. 0I
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CURTAILEO

a,- UNCUBRRILEO

02 RLPH-R :0.05

BETR :0.10

Pi : 0.01

a.P2 :0.05

uc -RSN(%) :50.

(L 0

Luo

LL.

C.

00 0.0 0.2 '3 ' 9 0.9 0 5 7

FR CI04DFE TV 1-

FIUE 2 OEA IG0RRTRS I UV O UTIE

RN N U T IE R PCG :LE S rU R I"''X TO

03



CURTRILEO

UNCURTA ILEO

ALPHA 0. 05
02

BETA 0.10

P1 0.01

P2 :0.05

ASNU/. : 75.
zo
I-

wo

0

a0

c0

0

T T
0N NUTIE q'PIG: ~S OPEL; iTO

03



CUF 1TfILED

0 UNCURTA ILEO

0W ALPHA 0.05

BETAR 0.10

Pi 0.01

0P2 :0.05

RSN (7.: 100.
cc

Ln

cr

0

m'

'b. co 0.08 0.17 0'.25 0.34 0.142 0.51 o'.59 0'.68
FRACTION QLEFECTIVE )410

FIGURE 4 OPERflTIN- CHARACTERISTIC CURVE FOR CURTqILED

RNO UNC'JRTRILEO SAMPLING LERST SQURE LINE METHOD
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CURTAILED

RLPHR :0.05

BETR :0.10

Pi1 0.01

P2 :0.05

uc-RSN W : 125.
cc_
I.-

0 1

cc0

cmJ

00~o 0 .08 0'.17 0. 25 0. 34 0'.42 0'.S .59 06
FRACTION QEFECTIVE x i0*'

FIGURE 5 .OPERATING CHARRACTERISTIC CURVE FOR CURTAILED

AND UNCURTRILEO SAMPLING LEAST SQUARE LINE METHfOD
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CURTAILEO1. UNCURTAILED

aW- ALPHA 0.05

BETA 0.10

• 00

Pi :0.01ca

P2 :0.05

\\RSN 150.
cc
P.-

c0

Luo

U.

l.u ..-MC.

i 0

C3,

m

0'.00 0'.08 0'.17 0'.25 0'. 34 0'.42 0'.S1 0'.59 0'.68
~FRACTION OEFECTIVE x10 "'

I FIGUE 6 .OPERATING CHARACTERISTIC CURVE FOR CURTAILED

AND UNCIJRTARILEO *SAMPLING : LEAST SQUARE LINE METHOD
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CURTA ILEO

UNCURTAILED

RLPHR :0.05

BETR ;0.10

0

P2 : 0.01
C

cc

.-
cco

a-

0
cco

CL

C

cnj

92.00 0.05 0.10 0.15 0.20 0.2S 0.31 0.36 0.41
FRACTION DEFECTIVE

FIGURE ? .OPERATING CHARACTERISTIC CURVE FOR CURTAILED

AND UNCURTRILEO SAMPLING LEAST SOUJRE LINE METHOD
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CURTAILED

01 UNCURTA ILED

RLPHR :0.05

BETR :0.10

Pi1 0.05

P2 : 0.10

uc-RSNM : 150.

0-
'1 Wo

LUta

u.-
4c

0O

C3,

0z

'b a 0'. 02 0'.04 0 .05 0 .07 o.9 0.11 0.13 .14
FRACTION DEFECTIVE

FIGURE 8 .OPERRTING CHARARCTERISTIC CURVE FOR CURTRILEO

RNO UNCURTRILEO SAMPLING :LEAST SQURRE LINE METHOD
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CURTA ILED

UNCURTAILED

Q-RLPHR 0.05
0a

BETA 0.10

P1 0.05

P2 :0.30

U.JWRSNU/. 150.

a-
Wo
Ln

r. L)o

LL

a-

* 0

o3

'0 0 .5 0 1 .1 .1 .7 0 3 .8 0.4

F*CTO DEETV

FIUE9.OEAIGCAATRSIoUV O UTIE

oT

AND UNCURAILED 5RMPLNG :LEAST SQURRE LINE METHOD

4.4



CUPTRILED

9- UNCURTA ILED

RLPHR :0.05

BETR :0.10

Pi1 0.10
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FIGURE 10 OPE.9RTING CHRRRCTEPISTIC CURVE FOR CURTAILED

ANO UNCURTRILEO SAMPLING :LEAST SOIJRRE LINE METHOD
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PNO UNCURTRILED SRMPLING :LERST SOUPRE LINE METHOD
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FIGURE 12. OERATING3 CHRRRCTERISTIC CURVE FC9 CURTAILED

AND UNCURTRILED SRMPLING :LAST CHERVRTION METHOD
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FIGURE 13 OPERATING CHRARCIERISTIC CURVE FOR CURTAILED

AND UNCURTR'ILEO SRMPLiNG :LAST OBSERVRTION MIETHOD
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FIGURE 14 . OPERATING CHARACTERISTIC CURVE FOR CURTAILEO

RNO UNCURTAILEO SAMPLING LAST OB3ERVATION METHOO
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FIGURE 15 O OPERATING CHARACTERISTIC CURVE FOR CURTAILED

ANO UNCURTRILEO SAMPLING : LAST OBSERVATION METHOD
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PNO UNCURTTRILED SRMPLINGO3 LRST C $ERV/PTION METHOD
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comrIuTER P1Wk' RAM I W WAL D.1 P 1 i1 ~A 0 1", 14I G I MUJL A I 10 N

C THI . Uo'RIPuJE r1S': T fA ~O Si:IMUJLATE TiHE- CIJI. r.A ILED iIN11
C UiJCURTAi lLLL' OI" w Sm1 _iUliF:'N r AL fVi~l~ii:IL L .1 rY rio~l SAIi:tLI NO

CI NP--UT VAR I ABLES ARC~

c 1it P1 ACCEVPTAf*LF CqUALITY LEVEL
C 2.P2 LOT' QUALITY ITOLIERA

C 3. A 'rYP E I EUROR (-ALPHA)
C 4. B TYI"E IT ERROR (BETA)
C 5. NREP NluMf+ER-. OF IPI Ci~N
C 6. NDATA NUMDER 01:- P010JIS COMF'UIED FOR OC CURVE
C (MIN OF 5i ANDf MAX 01:; 20)

IMF'LICIT REAL (A-HrO-Z)
REAL *3 ['SEEEI
DIMENSION FR(20) rFWALt'(20) jEXFPER1(20) PEXi:ER2(20,10),

*NSTOP(10) rNA1(10) rNA2(10)
DSEED =625123.0
It' = 1
FRUl) = 0.

PWoLI'(1) 1.I

* C READ IN SPECIFICATION REQUIREMENTS

REAL (59-100) P1 YFP2 PA PB
IF (P~r.2 STOP
READ (5,101) NREP
READ (5pl0i) NL'ATA
REP = FLOAT(NREP)

C
C COMPUTE REJECTION AND ACCEPTANCE LINE EUdJArIONS
C

DEN(JM = ALO((*(1.F1))(t(1*-))
*H Hi (ALO ((1.--A)/E'))/E'ENOM

112 = (ALO ((1l .-.0)/A) )/D:ENOM
S = (ALO ((l#-P1)/(l.-P2))/DENOM

C

C D'ETERMINE THE POINTS OF TRUNCATION
ASN =(HL*H2)/(S*(l.-S))

NSTOP(I) IFJfX(A9N*(I*0.25+f0.25))
EX:E:U(I) 1.0
EXPER2(It',I) = 1,0

1 CONTINUE
C

WRITE (6P108)
WRITE (6P103)
WRITE (6,102) PI rP2 PA PEI PASN
WRITE (6P105)
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tJRITE (6,106) FR(1) ,PWALD(..) ,(EXPER.(I),I=i,5)
Aral F',2/ (NEA rA-4)
PF ADD

C

C INITIALIZE. VARIABLES
C

2 CONTINUE
DO 3 I=1,5

NAI(I) = 0
NA2(I) = 0

3 CONrINUE
ACCEPT = 0.0

C
C START SIMULATION
C

DO 7 K=INREP
IN = 1
DEFECT = 0.0
CUMDEF = 0.0

C
C BEGIN TO SAMPLE
C

DO 6 N=.,:10000
RN = GGUPFS(DSEED)
IF (RN°LE.P) DEFECT = DEFECT + 1.
CUMDEF = CUMDEF + DEFECT

C
C COMPUTE THE STOPFING BOUNDS
C

AC = -Hl + S*N
RE = H2 + S*N
IF (1DEFECT.GE.RE) GO TO 7
IF (tEFEC'r.GT.AC) GO TO 5
ACCEPT = ACCEPT + 1.0
DO 4 I=..,5
IF (N.Gr.NS'ToP(I)) GO TO 4
NAi(I) = NAI(I) + 1
NA2(I) = NA2(I) + 1

4 CONTINUE
GO TO 7

C
C EXF-'RIMENT I : LEAST SQUARE FITTED LINE METHOD
C

5 CONTINUE
IF (IN.GT.5) GO TO 6
IF (N.NE.N.;lrOP(IN)) GO TO 6
CUMNU = (1.NSr(J1(Iv),NSTOF(IN)*0.5
SILOPE- = CUMDEIF/CIJMNO
IF (SLOF'E.LE.S) Ncit(IN) = NA.(IN) + I

C
C EXPERIMENT II LOCATION OF LAST OB¢SERVATION METHOD
C

IF (DEFECT.LT,(ACH'1:)) NA2(IN) = NA2(IN) + 1
IN = IN + 1
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6 C ON r.1NUE
7 CLIN TrINUE

C
C C(J-UFTE PRO13ABLITY OF ACCEPTANCE
C

ID + f I
FR(It') = P
PWAL.E(ID) = ACCEPT/REP
['0 8 K-.tS

EXPERI(l() = NA1(K)/REP
EXPER2(III)= NA2'(K)/REP

8 CONTINUE
C

WRITE (6,106) FR(ID) ,PWALD(ID). (EXI-ER(K) =1,5)
* P = F + AD V

IF ((ND~ATA-1[).LE.3) P= P + AEDD
IF (ID.Lr.NDATA) GO TO 2

C
C PRINT OUT THE RESULT OF EXPERIMENT II
C

READ (5,101) NO
WRITE (6P108)
WRITE (6,104)
WRItTE(6PI02) PI PP2 PA PB rASN
WRITE (6j,105)
D'O 9 I=IYNDATA
WRITE (6r106) FR(I) YPWALE'(I) ,(EXPER2(IK)(=lp5)

9 CONTINUE
WRITE (6P107)

C
100 FORMAT (41F10.8)
101 FORMAT (I5)
108 FORMAT (5Xr' TABLE *OPERATING CHARACTERISTIC CURVE',

*/VALUES 1FOR'P/)
102 FOIRMAT( 17XP / ACCEPTABLE DUALITY LEVI:L 0-1 : 'rF?7.3r//,17Xp

*'LOTS QUALITY TOLERANCE (P2) : ' 7 .3,/pl7XP
P'RO0B O F T YPE 1 E ZR"ORK (ALI'-IA) : l- 7.3p//, 1 X,

*'PROB OF TYPE 11 ER--ROR (B'ETA) # 'vF7s3r//,17X,
*'AVERAGE SAMPLE NUMB.ER (NS):/
*3"Xy, 'PERCENT OF NS FOR- CUiRTAI'LMENT'

103 FORMAT (17Xr' CUJRTAILED' SAMPLING BY LEAST SQUARE LINE 'r
*'METHODl'r/)

104 FORMAT (17XP' CURTAILED SAMPLING BY LAST OB~SERVATION p
* METHODI' v/)

105 FORMAT (5X, / FRACDEF' ,2X,' / IJNCUR',2X ' ! 50 i
* 75 1 100 ! 125 ! '1.50 ',/)

106 FOR--MAT (/,6XFS.3,-5XFS,53,6X,5(F:5.3,-4X))
107 FORMAT (/I/l

STOP'
END
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CiJMlUTEI"N 1R.IAM 1 TO Lo c)*, CURkVE-

C INIP"LJF VuAR.(ABLES ARE

C 1.* NPLOT NLJMBER OF 0 *C * CURVES TO PLOT
C 2. NDATA NUJMBER 01F DATA POINTS IN O.C. CURVE
C 3.* FR Fi-AC nrON DEFCIEDATA ARf*%AY
C 4.* UNCURT PiROB oFr: CP*N FOR~ UNCURTAILED SAMPLING
C 5. EXPERI PROB OF ACCEPTANCE FOR CURTAILED SAMPLING

111:PLI C IT R-'EA L (-IO
1: I'N S.ION FR(25)y, UNCUR*T(25)y EXPERI (25)
XLONG = 8o

* 'e'LONG = 10.
XX = 1.00
YY =2.5
FACT = 0.7

1~A A=0. 05
B= 0.10

C
C INITIALIZE THE PLoTrIN3 SYSTEM

CALL PLOTS (0Ov0Or0)
CALL F ACT OR ( FACT)

I CALL P:LOT(XX.,YYP-3)
I C

C READ IN DATA AND SCALE THEM

READ (5,100) NPTA
IRIIA (5,101) (FR--(I)vI=1'20)
READ (5,101) (UNCIJ R( I I= 1 20)
CALL S CAL(R X L ON G vNDATAv I
CAILL S CA LE ( i.j CU [-T 9, YL O;NG r ~NDA 1 f)

C READ IN EXPERIMENT DATA AND SCAL.E THEM
1 CONTrINUE

*READ (5,102) (EXPER--I(I)Ily20)p Ply P2Y ASNY METHOD
CALL SCALE (EXPERI v YLONG t N.I:IATA, 1 )

C
C DR:AW THE X AND Y AXIS

ICALL AXIS(0.v ,,'PROD[ OF AC(CEPrANCE , 18Pl,YLONGp'?0. ,0. ,.i
FR(N.DATA+2) =FRUNDATA) / XLIJNt
CALL AXIS (0. P , v 'FR"ACTION DF:TLE -. XOG,0 0

I *FR (NDA rA+2)
C
C DRAW THIE D.C CURVES

CALL L.EIC (FR, El'-XP:ERI , NDTIA 11,0,.0)
CAL.L NE WIPEN ( 3
CALL L. I NE (FRP UNCURT v NDArA r 1 ,0ov0)

ANOAEC
C ANOAET1-1C PLOT

CALL SYMOL(4.79.0.5'----- UticuRrA 1LD' v0 17)
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9I

CAL.L NEWPFN( .. )
CAl 'L IdL (4.7,9.50, . 15, .---- CURrAILEi ,0,17)
CALL SYMDOL(.08O, L., 'ALFHA : -,o,9)
CALL NU M R (E99 ? o , Y 999 . 15, A4 , 0., 2)
CALL SYMBOL_(5.0,7.5, .1,'ETA : ",O,9)
CALL NUMBR:'I ( 999 - , 999 , P15,P B ,0.2)
CALL SYMBOL (5.0,7.0, .15, •PI i •,09)

CALL SYMBOl..(5.0,6.5,.J.5,'P2 " ',,?9)
CALL NUMBIFR(999.m,999°.o15,P2,0.,2)
CALL SYMBOL(5oO,6oO,.15,'ASN(%) 0' ',0,9)
CALL NUMBER(999..999°,.15,ASNO.,O)
CAiLL SYMBOL(O.O-1.O .15,'FIGURE # OF'ERATING

*CHARATERISTIC CURVE 1 OR CURTAILED 'O,,56)
IF (METHOD.I*EU..2) (30 TO 2
CALL SYMBOL(0,0-1.6y#15, 'AND UNCURTAILEDI SAMPLING

*LEAST SQUARE LINE METHOD ,0,51)
GO TO 3

2 CONTINUE
CALL SYMBOL(O.O,-1.6,.lS,'AND UNCURTAILED SAMPLING

*LAST OBSERVATION METHOD 'P0,50)
3 CONTINUE

C
C DRAW THE NEXT I-LOT OR STOP

NI-LOT = NPLOr - 1
IF" (NPLOT.LEoO) GO TO 4
CALL PLOT(O.,O. -999)
CALL FACTOR (FACT)
CALL PLOr(Xx, YY,-3)
GO To 1

C
4 CONTINUE

CALL PLOT(O.O.#,999)

100 FORMAT (12)
101 FORMAT (16F5o3,/,4F5.3)
102 FORMAT (16F5.3,/,6F5.3,F5.0,12)

STOP
END
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